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Objecti ve: To assess the oral health of children consuming 
carbonated  beverages and also to  ascertain  the reasons for 
excess consumpti on of these  beverages.
Methods: A cross-secti onal KAP (knowledge, atti  tude and 
practi ce) survey of 200 children in the age group of 12 - 13 years 
was carried out in Maharishi Markandeshwar Internati onal 
School, Mullana, Ambala, India. A questi onnaire was designed 
and distributed  to ascertain the  reasons for high consumpti on 
of carbonated beverages and its eff ects if any on oral health. 
The data collected was analysed stati sti cally.
Results: The results of the   study  revealed that on an average, 
children  in the age group of 12-13 years consumed 7-8  drinks 
(cans - 250ml) per week, i.e. 1500 - 2000  ml consumpti on. 
The severity of tooth decay was seen to be high, when  the 
results were compared to those children who did not consume 
carbonated drinks in the same school. The fi ndings also confi rm 
that children are not aware of the detrimental eff ects of 
carbonated beverages on oral health.
Conclusion: The children who consume carbonated drinks 
regularly are more prone to tooth decay.
Objeti vo: Avaliar a saúde bucal de crianças que consomem 
refrigerantes e também conhecer as razões para o consumo 
excessivo dessas bebidas.
Método: Um estudo de natureza transversal CAP (conhecimento, 
ati tude e práti ca) com uma amostra de 200 crianças na faixa 
etária de 12-13 anos de idade foi realizado em Maharishi 
Markandeshwar Internati onal School, Mullana, Ambala, na 
Índia. Um questi onário foi elaborado e distribuído para verifi car 
as razões para o alto consumo de refrigerantes e os seus efeitos 
sobre a saúde bucal. Os dados coletados foram analisados 
estati sti camente.
Resultados: Em média, as crianças na faixa etária de 12-13 
anos consumiam entre 7 e 8 refrigerantes (latas - 250ml) por 
semana, ou seja, de 1500mL a 2000mL. Verifi cou-se que a 
gravidade da cárie dentária foi elevada quando os resultados 
foram comparados a crianças que não consumiram bebidas 
carbonatadas na mesma escola. Os resultados também 
confi rmam que as crianças não estão conscientes dos efeitos 
nocivos dos refrigerantes sobre a  saúde bucal.
Conclusão: As crianças que consomem refrigerantes 
regularmente são mais propensas a cárie dentária.
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INTRODUCTION
Damle et al. - Eff ect of Consumpti on of Carbonated Beverages on the Oral Health
Carbonated beverages are adverti sed through 
media. Someti mes, the adverti sing is so aggressive 
that the companies uti lize the charisma of sports and 
fi lm personaliti es to lure the teenage populati on. This 
adverti sing leaves a lasti ng impression on the minds of 
young generati on and aff ect their health.
A study revealed that the children prefer cola to 
milk and fruit juice. The excess consumpti on of these 
carbonated beverages is playing havoc in teenage 
populati on as it contains no essenti al nutrients and harm 
their general and oral health. 
Carbonated beverages contain high amounts of sugar, 
calories and caff eine, and provide no valuable nutriti on. 
A carbonated/cola beverage is a mixture of Phosphoric 
acid, sugar, caff eine, colouring and  fl avouring agents. 
The acti ve ingredient in these beverages is phosphoric 
acid, with an acidic pH generally less than three, which is 
same as aceti c acid. However, it doesn’t taste like acid as 
manufacturers add large quanti ti es of sugar. High amount 
of phosphoric acid is added to keep the water sterile as 
no bacteria can live in such acidic conditi ons.
The soluti on of Phosphoric acid in cola drinks is 
strong enough to cause human teeth to become soft  
within 2 days. In the  literature reports are also published 
that these beverages have the capacity  to dissolve nail 
and limestone. The very substanti al amount of caff eine 
in cola drinks without doubt has a direct bearing on the 
prevalence of gastric ulcers.
This raises the questi on of survival of symbioti c 
bacteria in human intesti ne. The intake of at least 1.5 
L/wk of soft  drinks containing phosphoric acid is a risk 
factor for the development of hypocalcemia.
MATERIAL AND METHODS
A KAP (Knowledge, atti  tude and practi ce) study was 
carried out in Maharishi Markandeshwar Internati onal 
school to reveal the carbonated beverage consumpti on 
and to know the relati onship if any exists between cola 
consumpti on and dental caries in rural areas. Number 
of studies have been carried out in metropolitan citi es 
in developed countries1-3 as well as developing countries 
like India to know the relati on of  cola consumpti on  and 
its eff ect on oral health, but no study has been done in 
rural area in India. The Internati onal school in Mullana, is 
situated in semi-rural area and was selected as children 
represented cross-strata of the society. 
The recording procedure was standardized by 
sessions of calibrati on between the examiners. Uniform 
interpretati on, understanding and applicati on between 
the examiner and the supervisor of the codes and criteria 
for various conditi ons to be observed were ensured. 
Inter-examiner variability was ruled out by carrying 
out a reproducibility test. The chief examiner performed 
all examinati ons and recordings of the sample. Intra 
examiner reliability of the recorded data was assessed by 
re-examining a few children.
The selected school children were given a 
questi onnaire and help was extended to fi ll the same. 
Questi ons were grouped according to socio-demographic 
factors, food-habits, consumpti on of cola beverages 
and oral-hygiene. Aft er collecti ng the answer sheets, a 
detailed oral-examinati on was carried out the next day. 
The clinical examinati on of the children was carried 
out in their respecti ve school, with the children seated on 
an ordinary chair with adequate daylight, supplemented 
with a torch if required to facilitate the examinati on.
The dental caries was assessed as per the WHO 
criteria and data recorded on a WHO oral health 
assessment form4. The examinati on was carried out in 
the morning session as error generally occurs if it is done 
in the evening session due to less sunlight. Not more than 
30 children were examined and questi oned each day.
To overcome inter-examiner variability. Next day 
randomly 10 children were re-examined and result was 
found to be the same as previous day. Oral examinati on 
was carried out according to the WHO criteria4. Dental 
caries was recorded tooth by tooth, according to decayed, 
fi lled teeth and surfaces (DMFT and DMFS)4. The criteria 
and coding used for the diagnosis was as follows:
0. Sound crown: A crown is recorded as sound if it 
shows no evidence of treated or untreated dental caries. 
The stages of caries that precede cavitati ons, as well as 
other conditi ons similar to the early stages of caries, are 
excluded because they cannot be reliably diagnosed. 
Thus, a crown with the following defects, in the absence 
of other positi ve criteria, should be coded as sound:
• White or chalky spots.
• Discoloured or rough spots those are not soft  to 
touch with a metal probe.
• Stained pits or fi ssures in the enamel that do not 
have visual signs of undermined enamel or soft ening of 
the fl oor or walls detectable with a probe.
• Dark shiny, hard, pitt ed areas of enamel in tooth 
showing signs of moderate to severe fl uorosis.
• Lesions that, on the basis of their distributi on or 
history, or visual tacti le examinati on, appear to be due 
to abrasion.
1. Decayed Crown: Caries is recorded as present when 
a lesion in pit or fi ssure, or on a smooth tooth surface, 
has an unmistakable cavity, undermined enamel, or 
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a detectably soft ened fl oor or wall. A tooth with a 
temporary fi ling, or one which is sealed [code 6] but also 
decayed, should also be included in this category. In cases 
where the crown has been destroyed by caries and only 
the root is left , the caries is judged to have originated 
on the crown and therefore scored as crown caries only. 
Where any doubt exists, caries should not be recorded 
as present.
2. Filled crown, with decay: A crown is considered 
fi lled, with decay, when it has one or more permanent 
restorati on and one or more areas that are decayed. 
No disti ncti on is made between primary and secondary 
caries [i.e. the same code applies whether or not the 
carious lesions are in physical associati on with the 
restorati on(s)].
3. Filled Crown, with no decay: A crown is considered 
fi lled, without decay, when one or more permanent 
restorati ons are present and there is no caries anywhere 
on the crown. A tooth that has been crowned because 
of previous decay is recorded in this category [A tooth 
that has been crowned for reason other than caries e.g. a 
bridge abutment is coded 7].
4. Missing tooth, as a result of caries: This code is used 
for permanent teeth that have been extracted because of 
caries and is recorded under coronal status.
Note: In some age groups, it may be diffi  cult to 
disti nguish between unerupted teeth (code 8) and missing 
teeth (codes 4 or 5). Basic knowledge of tooth erupti on 
patt erns, the appearance of the alveolar ridge in the area 
of the tooth space in questi on, and the caries status of 
other teeth of the mouth may provide helpful clues in 
making a diff erenti al diagnosis between unerupted and 
extracted teeth. Code 4 should not be used for teeth 
judged to be missing for any reason other than caries.
5. Permanent tooth missing, for any other reason: This 
code is used for permanent teeth judged to be absent 
congenitally, or extracted for orthodonti c reasons or 
because of periodontal disease, trauma, etc.
6. Fissure sealant: This code is used for teeth in which 
a fi ssure sealant has been placed on the occlusal surface; 
or for teeth in which the occlusal fi ssure has been 
enlarged with a rounded or “fl ame-shaped” bur, and a 
composite material placed. If a tooth with a sealant has 
decay, it should be coded as 1.
7. Bridge abutment, special crown or veneer: This 
code is used under coronal status to indicate that a tooth 
forms part of a fi xed bridge, i.e. is a bridge abutment. This 
code can also be used for crowns placed for reasons other 
than caries and for veneers or laminates covering the 
labial surfaces of a tooth on which there is no evidence 
of caries or a restorati on.
Note: Missing teeth replaced by bridge ponti cs are 
coded 4 or 5 under coronal status.
Implant: This code is used under root status to indicate 
that an implant has been placed as an abutment.
8. Unerupted crown: This classifi cati on is restricted to 
permanent teeth and used only for a tooth space with 
an unerupted permanent tooth but without a primary 
tooth. Teeth scored as unerupted are excluded from all 
calculati on concerning dental caries. This category does 
include congenitally missing teeth, or teeth lost as a 
result of trauma, etc.
T. Trauma (fracture): A crown is scored as fractured 
when some of its surface is missing as a result of trauma 
and there is no evidence of caries.
9. Not recorded: This code is used in any erupted 
permanent tooth that cannot be examined for any reason 
(e.g. because of orthodonti c bands, severe hypoplasia, 
etc.).
The presence of dental plaque was evaluated by 
Quigley and Hein index5 modifi ed6. Findings of bleeding 
were recorded separately for each of the index teeth 
(DD 16, 11,26 ,36,31 and 46). Gingival health status was 
assessed, data collected and analysed by Chi-square test 
and stati sti cal analysis was performed by using SPSS 
soft ware.
RESULTS
Questi onnaire fi lled by 200 children revealed 
interesti ng fi ndings. It was noti ced that, 40 boys and 56 
girls exhibited tooth decay (Table 1). 
The soft  drinks were grouped in two groups i.e. 
group A and group B. Group A included all cola beverages 
whereas group B included all other carbonated beverages 
(Table 2). Cola was consumed by 57 children regularly. Of 
these 30 exhibited dental decay. Other beverages were 
consumed by 113 children of these, 59 exhibited tooth 
decay. However, there were seven children who did not 
consume beverages but had dental decay.
Oral health status of children was also assessed 
according to the number of cans consumed per day 
(Table 3). 43.70 % children consuming 1-10 cans (1 can 
=250 ml), per week,68.42% consuming 11- 20 cans per 
week and 84.62% who consumed more than 20 cans per 
week exhibited dental caries (Table 4).
Gingival index was compared  with the frequency of 
consumpti on of carbonated beverages and no signifi cant 
diff erence seen. The mean gingival index was 2.65 with 
SD of 0.75 (Figure 3).
DMFT on comparison with the frequency of 
consumpti on of carbonated drinks showed a signifi cant 
diff erence. With increase in carbonated beverages 
consumpti on, DMFT increased. A maximum score of 
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Table 2. Distributi on of the sample according to the brand of carbonated beverages consumed, and caries status.
Total no. of children Carbonated brand No. %age Caries %age
200 A (Cola  beverages) 57 28.50% 30 52.63%
B (other carbonated beverages) 113 56.50% 59 52.21%
None 30 15.00% 7 23.33%
Total 200 100% 96 48%
Table 3. Distributi on of the sample according to the brand of carbonated beverages consumed, and caries status.
Frequency (no. of cans 
consumed per week)
No. %age Caries %age Plaque index Gingival index DMFT DMFS
Mean SD Mean SD Mean SD Mean SD
Nil 30/200 15% 7 23.33% 2.18 0.57 2.57 0.61 0.87 1.13 1.14 0.73
1-10
(250 ml) 119/200 59% 52 43.70% 2.34 1.14 2.64 0.69 2.67 1.21 3.55 1.17
11-20
(250 ml) 38/200 19% 26 68.425 2.43 1.02 2.72 0.84 4.78 1.74 5.67 1.61
>20
(250 ml) 13/200 6.50% 11 84.62% 2.52 0.87 2.79 0.89 6.45 1.97 8.34 1.73
Total 200/200 100% 96 48%
Figure 1. Number of children exhibiti ng caries, consuming 
diff erent brands of carbonated beverages.
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Figure 2. Plaque index in relati on to consumpti on of  number 
of cans per week.
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Food Habits No. of Children No. of Children 
Aff ected with 
dental caries 
%age
Fast foods 155 84 54.19
Fruits 34 11 32.35
Non-veg 8 2 25.00
Chocolates 24 16 66.67
Table 4. Dental Caries in relati on to food habits.
DMFT (7) with standard deviati on 1.97 was noted in the 
group consuming more than 20 cans per week (Figure 
4).
DMFS when compared with the frequency of 
consumpti on of carbonated drinks showed a signifi cant 
diff erence. With increase in frequency of consumpti on, 
DMFS increased. The maximum observed in children 
consuming more than 20 cans (1 can=250 ml.) per week, 
and maximum DMFS noted was 8 with SD of 1.73 (Figure 
5).
Questi ons regarding the hazardous and benefi cial 
eff ects of carbonated beverages, showed that only 42% 
children knew about the hazardous eff ects. Surprisingly, 
the other 58% thought of carbonated as a benefi cial drink 
which helped in digesti on, when consumed with meals.
Questi ons regarding the reasons for preference of 
specifi c carbonated beverage brands revealed that 80% 
children preferred brands endorsed by their favourite 
fi lmstars, and only few preferred the taste.
Table 1. Descripti on of the sample and their caries status.
Total no. of 
children 
No. of children 
with dental caries 
%age of children 
with dental caries 
Boys Girls
No.  %age with dental caries No. %age with dental caries
200 96 48% 93 43.01% 107 52.34%
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Figure 3. Gingival index in relati on to consumpti on of number 
of cans of carbonated beverages consumed per week. 
Nil 1-10 11-20 >20
Frequency
G
in
gi
va
l I
nd
ex
9
8
7
6
5
4
3
2
1
0
Figure 5. DMFS in relati on to consumpti on of number of cans 
of carbonated beverages consumed per week.
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Figure 4. DMFT in relati on to consumpti on of number of cans 
of carbonated beverages consumed per week.
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Figure 6. Number of children aff ected with dental caries with 
diff erent food habits.
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DISCUSSION
The aim and objecti ve of present study was to 
evaluate the oral health in children who regularly 
consumed cola beverages. The DMFT/DMFS plaque index, 
and gingival index was assessed and further correlated as 
per the consumpti on of carbonated beverages.
The results revealed that 52.63% children from 
group A and 52.21% from group B had tooth decay. It was 
also noted that 43.70% children who exhibited caries 
consumed 1-10 cans (1 can =250ml) per week.
This is in accordance with a previous study which 
stated that an increase in consumpti on of soft  drinks led 
to a decrease in dairy consumpti on among children and 
children and increased the risk for dental caries and a 
host of systemic complicati ons1.
There was no signifi cant diff erence observed in 
plaque index and gingival index in relati on to frequency 
of consumpti on of carbonated beverages. Though 
studies have been conducted to investi gate the eff ect of 
diff erent types of drinks on plaque pH, during normal and 
drug induced low salivary secreti on rates. Three drinks 
tested were 1) Coca-Cola regular 2) Coca-Cola light 3) 
fresh orange juice. It was concluded that a low salivary 
secreti on rate may accentuate the fall in dental plaque 
aft er gentle mouth – rinsing with soft  drinks7.
Another study assessed the eff ects of diff erent 
methods of drinking a carbonated beverage on the pH 
of dental plaque, proved that use of a straw as compared 
to direct consumpti on of beverage from the bott le could 
limit harmful eff ects on denti ti on8.
An in vivo assessment of dental plaque pH variati on 
with regular and diet soft  drinks proved that regular coke 
poses a greater acid challenge potenti al on enamel than 
diet coke9.
A maximum DMFT score of 7 was noted in children 
consuming more than 20 cans (1 can =250 ml) per week. 
Increase in DMFS was found to be directly proporti onal to 
the frequency of consumpti on of carbonated beverages. 
A study carried out to evaluate the associati on of 
demographic and beverage consumpti on with dental 
caries suggest that carbonated soft  drinks are not 
associated with poor dental health2, whereas another 
study reported a signifi cant positi ve associati on between 
the frequencies of at and in-between meal consumpti on 
of soft  drinks and high DMFT scores3.
Also, authors suggest that high consumpti on of 
carbonated soft  drinks by young children is a risk indicator 
for dental caries in the primary denti ti on and should be 
discouraged10.
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well being.
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